Amaç: Bu çalışmada tamamen implante edilebilir venöz port kateter uygulanan hastalar ile deneyimimiz sunuldu.
Totally implantable venous port catheter (TIVPC) is a method that facilitates quality of life for cancer patients, particularly for those who require chemotherapy, parenteral treatment or repeated blood tests. In the treatment of cancer patients, use of TIVPC has increased in recent years because of frequent venous access, long therapy time, use of sclerosing agents and excessive amount of fluid. In this way, the applications become more hygienic and the catheter can be easily accepted by the patients as cosmetics. [1, 2] Totally implantable venous port catheter can be easily placed with daily hospitalization under local anesthesia in the vast majority of cases. Low infection rate and normal physical activity are advantages. However, this method is not entirely innocent due to side effects such as infection, thrombosis, pneumothorax, catheter fracture and migration. [3] Therefore, in this study, we aimed to present our experience with patients who were performed TIVPC.
PATIENTS AND METHODS
Demographics-clinical features, surgical results and complications of 3,000 patients (1,824 males, 1,176 females; mean age 61.0±11.5 years; range, 18 to 88 years) who were performed TIVPC at Medicine Faculty of Trakya University between March 2005 and March 2017 were evaluated retrospectively. Information about the the details of port indications, complications, duration of stay for catheter, reasons for catheter removal and statistical analysis of data were reported from patient records. Cases with insufficient file information, patients under 18 years of age and those with sedative or local anesthetic allergy, and those in whom TIVPC could not be inserted despite all punctures were excluded. The study protocol was approved by the Medicine Faculty of Trakya University Ethics Committee. The study was conducted in accordance with the principles of the Declaration of Helsinki.
Patients and operational technique
The catheter was inserted in the presence of local anesthesia and/or sedo-analgesia. Subclavian or internal jugular veins (IJVs) were used. All catheters were inserted by the same surgical team in an operating theater. All patients were provided with continuous monitoring using pulse oximetry, electrocardiography, and a noninvasive blood pressure.
As a first choice, IJV was preferred. Of the cases, the Seldinger method was used in 98%, 1% had the catheter inserted with superficial Doppler ultrasonography (USG), while the veins were not found in 1%. Right side was used initially in all patients, but the contralateral side was preferred in patients who had undergone mastectomy, previous radiotherapy or surgery of the head and neck, or those with structural anomalies etc. The insertion port for subclavian vein (SCV) is the right middle infra subclavian area from the junction of the outer clavicle to the lowest landmark of the suprasternal notch and for IJV the patient is placed in Trendelenburg position with face turned to left side to well exposed right IJV.
The needle was advanced with negative aspiration through the sternocleidomastoid muscle's intersection of the two legs with an angle of 45 degrees towards the nipple. After the venous blood was aspirated, the wire was advanced until arrhythmia was inspected. If arrhythmia was not inspected or there was doubt, the location of the wire was checked by fluorescent scopy. A pocket was created just below the distal portion of the clavicle (conoid tubercle) for the port insertion with a 3 cm incision.
A tunnel was formed in this region from the cervical region for internal jugular vein access. For the SCV access, there is no need to create this tunnel and the catheter was directly inserted to the SCV. A radiopaque titanium body and a silicone catheter with a diameter of 8 F were used (Figure 1 ). Following the delivery of the guide wire, a vascular dilator was inserted by using a 0.5 cm incision into the access site of the guide wire. The catheter was inserted over the guide wire according to the calculated length on the patient before the procedure. The length of the catheter was calculated from the port to the angulus sternum. All TIVPCs had single lumen catheter and were controlled with easily flushed blood withdrawn from line before and after use. After the procedure, the port was filled with a solution containing 0.2 mL heparin (100 U/mL) and 5 mL 0.009 sodium chloride via a small non-coring (Huber) needle and thus was protected from obstruction. Catheters were flushed monthly if patients were given monthly chemotherapy or had catheter in situ. All patients were checked after insertion of the catheter with chest X-ray to see the localization of the catheter or to detect any complication. Patients were sent home after four to six hours of follow-up. The complications related to port implantation were recorded as early and late: early is before the first chemotherapy application and late is after. The numbers and reasons of catheter removal were also recorded. All patients were treated orally with simple first step antibiotics (first-generation cephalosporin) for five days. In patients with very thin subcutaneous tissue or in reoperated patients due to skin decubitus, the port was buried under the pectoral muscle. Totally, 144 patients (5%) had a skin decubitus on the port. Although the port was shifted and buried under the pectoral muscle, we had to remove the catheter in 121 (3%) of these cases.
Statistical analysis
Statistical analysis was performed using IBM SPSS version 20.0 software (IBM Corp., Armonk, NY, USA). Descriptive statistics were used in number and percentage, including mean ± standard deviation, median and range, frequencies and proportions.
RESULTS
Indications for TIVPC were summarized in Table  1 . The TIVPC was inserted via right IJV in 2,095 patients (70%), via right SCV in 470 patients (16%), via left IJV in 290 patients (10%), and via left SCV in 106 patients (3%) ( Table 2 ). In 36 patients (1%), the vein was found via Doppler USG. In 29 patients (1%), the TIVPC could not be inserted despite all punctures although Doppler USG was also used. These cases were excluded from the study.
Average duration of stay for TIVPC was 46.7 months (range, 1-78 months). Complications were detected in 288 patients (9.6%). As early complications (before the first chemotherapy), arterial puncture developed immediately after the procedure in 4% of patients and pneumothorax in 1% of patients. Tube thoracostomy was needed for 20 patients with massive pneumothorax and arterial hemorrhage was managed by compression after arterial puncture. In a few days, the hematoma due to artery puncture was regressed. Right pneumothorax developed in a patient with left pneumonectomy while placing TIVPC. When noticed on chest X-ray, emergency tube thoracostomy and intubation were applied. He was discharged after two days of intensive care hospitalization. As two of the most common late complications (after the first chemotherapy), skin decubitus on the port was detected in 144 patients (5%), while wound infections developed in 90 patients (3%) (Figure 2 , Table 3 ). All 144 patients who developed skin decubitus underwent revision, but in only 23 (16%) was the attempt successful. The catheters had to be removed in 121 (84%) of these patients. Cultures were negative in 90 patients. Wound infection was treated with empirical antibotics. Microbiological examination identified methicillinsensitive Staphylococcus aureus in four patients and Candida albicans in three patients. The first catheter was removed in these seven patients and they were successfully treated with sensitive antibiotics. Port catheter was removed in all 24 patients who developed venous thrombosis and appropriate anticoagulant therapy was given. Low molecular weight heparin (Enoxaparin sodium 1 mg/kg) was used as the anticoagulant agent. The TIVPC was implanted in the right SCV in three patients but it migrated to the right internal jugular vein during follow-up (Figure 3 ). Totally implantable venous port catheter was inserted in right internal jugular vein in five patients but it migrated to the right SCV. The catheter was revised successfully with over the guide method in all of them. Patients with reservoir fracture and rotation were successfully revised using the old incision scar. In two patients who developed pinch off syndrome, the subclavian catheter was removed and a jugular catheter was placed. A catheter piece migrated to right ventricle in two patients whose catheter was broken. We did not consider a surgical intervention for the patients whose catheter was broken because of low life-expectancy and poor general status for anesthesia. For these two patients, the broken catheter piece was proposed to be removed with a snare technique by transcatheter, but the procedure was denied by the patients and their relatives due to the poor general condition of the patients. The first patient died after one month and the second patient after three months because of tumor progression. Anticoagulant therapy (low molecular weight heparin, enoxaparin sodium 1 mg/kg) was administered during their follow-up period.
In one case, the catheter was accidentally inserted into the internal carotid artery. After arterial blood flushing, the catheter was removed immediately with no neurological symptoms.
The rate of port removal was 298/3,000 (10%) with reasons such as infection, end of treatment, pain, and thrombosis etc. (Table 4) . TIVPC was inserted twice in 33 patients (1%) and thrice in 14 patients (0.5%).
DISCUSSION
Venous ports placed under the skin that are used increasingly in recent years provide significant opportunities particularly for patients who would receive long-term chemotherapy. Repeated chemotherapy may often cause thrombosis and vessel wall damage to the peripheral veins. The need for a new peripheral vascular access after each chemotherapy cure may lead to pain, infection and vascular access difficulties. TIVPCs have important advantages such as low risk of infection, long-term ease of use, no restriction on daily activities and being able to continue therapy at home. [4, 5] In our clinic, TIVPC insertion has been gradually increasing in last 12 years. While the number of procedures was approximately 100 cases/year during the preliminary years, it increased to 300 cases/year in recent years.
Retrospective studies of Wang et al. [5] involving 235 cases reported that the mean age of cases was 58.2 years, 62.5% being female. Totally implantable venous port catheter was applied most commonly in breast, lung and colorectal cancer cases. Internal jugular vein was used in 159 cases (67.7%) while right side was used in 140 cases (59.6%). In our study, mean age of the 3,000 cases was 61.04 years, 61% being male. Totally implantable venous port catheter was applied most commonly in colorectal, breast and gastric cancer cases. Internal jugular vein was used in 2,399 cases (80%) while right side was used in 2,595 cases (86%). 15 5 Although TIVPCs are considered as the safest way for long-term intermittent central venous access, some early and late complications might occur. Early complications are related to port insertion (pneumothorax, hemothorax, arterial puncture, hematoma, air embolism) or reservoir implantation and indwelling (wound dehiscence, hematoma, seroma, wound infection). Late complications can be divided into two as catheter-related (catheter occlusion, catheter misplacement, upper extremity deep vein thrombosis, port-related bloodstream infection, venous thromboembolism, pinch-off syndrome, catheter embolization) or reservoir-related (reservoir fracture, reservoir rotation, reservoir membrane disruption). [4] In our study, complications were detected in 286 patients (9.5%) among whom 5% had early while 4% had late complications. We managed these complications successfully ( Table 2) . We did not observe any patients with air embolism or hemothorax as early complication or catheter embolization or reservoir membrane disruption as late complication. Bacterial contamination of the reservoir with port catheter needle application is considered to be the most frequent route of infection. [6] Compliance with sterility requirements is imperative not only during port catheter placement, but also during preparation of drug solutions and needle application. Thus, good nursing care is important for the TIVPC to be used safely for longer time. A trained chemotherapy nurse should follow a standardized procedure of puncture under sterile conditions with specific needles, using a heparin lock after each access or every four weeks if the system is not in use. [6, 7] In a study conducted on 178 intensive care nurses in Hungary, the nurses' knowledge of catheterrelated infections was inadequate and a high incidence of catheter-related infection was reported. [8] A good catheter care was provided in coordination with the chemotherapy nurses in our oncological program.
Moreover, in a research of Johnson et al. [9] including 2,154 patients undergoing TIVPC placement, 360 patients (16.7%) received antibiotic prophylaxis, while 1,794 (83.3%) received no periprocedural antibiotics. Authors identified 27 infections (1.25%) in the period after the procedure; five occurring in the antibiotic prophylaxis group (1.39%) and 22 in the nonprophylaxis group (1.23%). They concluded that there was no significant difference in infection rate when antibiotic prophylaxis was used. Similarly, Wang et al. [5] reported that the principal reasons for premature catheter removal were port-associated blood stream infection and a suboptimal tip position. The port-associated blood stream infection was more prevalent in hematologic and upper gastrointestinal cancer patients. In our study, we used routine antibiotic prophylaxis an hour before surgery and during the seven days after the procedure with cefuroxime axetil.
A relatively higher risk of complications may be detected in patients in whom IJV, SCV, or external jugular vein access was preferred. Furthermore; femoral, brachial or trapezius placement of TIVPC may be required in cases with a history of multiple central venous catheterizations, bilateral breast cancer, infected tissue or post-radiogenic dermatitis of cutaneous metastasis. [10] [11] [12] In our study, we did not use any other access for TIVPC except for IJV and SCV.
Celik et al. [13] defined the cephalic vein cut-down method in their study on 20 patients with vascular access problem. Their method was easy to apply, reliable and non-disadvantaged. They reported low rates of pneumothorax, hemothorax, and life-threatening injuries such as major vascular injury complications. In our study, the TIVPC could not be inserted in 29 patients (1%) despite all punctures although Doppler USG was used. Cephalic vein cut-down method could be used for these patients.
With increasing use of chemotherapy, TIVPC applications are increasing. Therefore, TIVPC may be preferred in anesthesia, cardiovascular surgery, thoracic surgery, general surgery, interventional radiology, oncology, gynecological oncology, and internal medicine at increasing frequency. [14, 15] We believe that the surgical procedure should be performed by surgeons with adequate experience in order to manage the possible early and late complications.
Besirli et al. [16] presented a patient with pulmonary artery embolism due to pinch-off syndrome. They reported that they decided on conservative monitoring because the patient had metastatic colon cancer with short life expectancy. Also, they were aware of the syndrome one month later. In our study, pinch-off syndrome was seen in two cases and conservative follow-up and embolism prophylaxis were performed due to similar reasons. By way of transcatheter, these broken catheter pieces can be removed by snare technique. Otherwise, they may cause thrombosis. Although we advised the transcatheter technique, it was not accepted by the patients and their relatives since patients were in terminal period.
Furthermore, Feo et al. [17] investigated the costefficiency of chest port placements when performed in the operation room or the outpatient clinic. They reported that the average cost for chest port placement was significantly higher when performed in the operation room compared to the outpatient clinic.
Authors concluded that chest ports can be safely placed in most patients under local anesthesia in the office setting without fluoroscopy or ultrasound guidance. In our study, the TIVPC was performed in the operation room in all cases and the average process and material cost was calculated as 650 Turkish liras.
In the literature, an interval of six days was reported between the placement and the first use of the TIVPC to reduce the removal rate due to complications. Also, intermediate-and high-risk for neutropenia chemotherapy regimens were related to higher port removal rates due to complications compared to lowrisk regimens. [18] For our population, we suggested to start the treatment after the first 24 hours and to perform weekly care.
The strength of this study was the evaluation of a large population (n=3,000), while the main limitation was the data collection not being dedicated to clinical research, causing limited control of the quality and coherence of data. This study mainly describes our extensive experience in the subject.
In conclusion, totally implantable venous port catheters may increase the quality of life as part of the treatment modalities in cancer patients. Despite possible complications, totally implantable venous port catheter is safe for long-term intravenous access. Care for totally implantable venous port catheter care should be provided elaborately by trained and experienced chemotherapy nurses in coordination with surgeons. Implantation of chemotherapy port catheters should be performed by surgeons with adequate experience in order to avoid complications and manage possible problems.
